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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a laser marking nature thermoplastics constituent. It is 
related with the thermoplastics constituent which can form in more detail clear marking which was excellent in contrast with laser 
radiation. 
[0002] 

[Description of the Prior Art] Although printing which used ink has been conventionally carried out to the center as the marking 
technique to a keytop, when printing on a plastics front face, in order to raise the adhesion of ink, washing on the front face of 
mold goods by chlorofluocarbon washing is performed. However, development of the printing technology which can perform 
simplification of a chlorofluocarbon washing process and eternal printing for ozone layer depletion prevention is needed, and 
recently, since printing is given simple [ the marking technique by the laser beam ], and efficiently, the spotlight is captured. This 
is the technology in which carry out foaming, decomposition, etc., and the additive and/or the resin itself in material make 
decolonization of the change of state of the front face of material, a pigment, a color, etc., etc., and discoloration cause, and makes 
marking possible at the time of laser radiation, by blending beforehand the additive which absorbs light and heat into material. 
[0003] Performing marking to a resin front face is indicated by making the Japanese Patent Publication No. No. 1 1771 [ 61 to ] 
official report gasify carbon black and graphite by the laser beam. 

[0004] Blending titanium oxide, or this and carbon black with plastics is indicated as a marking nature improvement means of the 
plastics by the YAG laser by the publication-number No. 254743 [ one to ] official report. 

[0005] The method of carrying out marking to the Japanese Patent Publication No. No. 41320 [ 61 to ] official report and a 
Provisional-Publication-No. No. 192737 [ 61 to ] official report using decolorization of a pigment, a color, etc. and discoloration 
is indicated. 

[0006] Performing marking in the Japanese Patent Publication No. No. 473 14 [ two to ] official report by making it foam to 
volatile matter contained in a resin, such as a non-polymerization monomer and a decomposition product, and changing a front 
face to convex by the laser beam, is indicated. 

[0007] It is proposed by the publication-number No. 246456 [ four to ] official report by adding the carbon black and/or graphite 
of high temperature conductivity to plastics that good marking of contrast is possible. 

[0008] moreover, the key made from plastics which uses a heat ray indicator or the color powder according to a heat ray for a 
Provisional-Publication-No. No. 59663 [ 62 to ] official report - the manufacture method of a member is indicated 
[0009] However, the degree of black of the laser marking portion according to foaming with the above conventional technology is 
low, and since foaming becomes remarkable when especially carbon black is used, the fall of black coloring nature is remarkable. 

[0010] Moreover, the colored thing of a keytop is in use and a carbon system coloring matter is used for toning of those keytops in 
many cases. If laser marking is carried out, since it is easy to foam to carbon, its coloring of a marking portion will tend to become 
blackish brown rather than it will be black. Therefore, it could not deny that it was difficult to apply a carbon system coloring 
matter to a keytop, but the further improvement was called for in it. 
[0011] 

[Problem(s) to be Solved by the Invention] So, the purpose of this invention is to offer a new laser marking nature thermoplastics 
constituent. 

[0012] Other purposes of this invention are to offer the thermoplastics constituent which can form clear marking which was 
excellent in contrast with laser radiation. 

[0013] The purpose of further others of this invention is to offer the thermoplastics constituent which can suppress foaming and 
can obtain clear marking made to color black by laser radiation. 

[0014] The purpose and advantage of further others of this invention will become clear from the following explanation. 
[0015] 

[Means for Solving the Problem] According to this invention, the above-mentioned purpose and advantage of this invention 
consist of a cover coat containing thermoplastics and at least two sorts of metallic oxides, and are attained by the laser marking 
nature thermoplastics constituent characterized by two sorts of metallic oxides being per [ 0.001 ] thermoplastics 100 weight 
section - 10 weight sections even if this ** cannot be found. 
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[0016] As thermoplastics used by this invention, engineering plastics, such as general-purpose resins, such as polyethylene, 
polypropylene, and ABS, an aromatic system saturated polyester, a polycarbonate, a polyamide, and a polyacetal, are mentioned, 
for example. 

[0017] As an aromatic saturated polyester, a main acid component consists of terephthalic-acid or 2, and 6 -naphthalene 
dicarboxylic acids or these ester formation nature derivatives, and the aromatic polyester which a main diol component becomes 
from at least one sort of aliphatic diols, such as ethylene glycol, a trimethylene glycol, a tetramethylene glycol, a hexamethylene 
glycol, and neopentyl glycol, is [ among these ] desirable. They are especially a polybutylene terephthalate with a quick 
crystallization speed, polypropylene terephthalate, a polyethylene terephthalate, and a polybutylene in these. - 2 and 6-naphthalene 
dicarboxy rate etc. is desirable, and a polybutylene terephthalate is desirable above all. Moreover, what replaced some 
above-mentioned polyester of the copolymerization component as a thermoplastic aromatic polyester may be used. As this 
copolymerization component, for example An isophthalic acid, a phthalic-acid; methyl terephthalic acid, Alkylation phthalic 
acids, such as a methyl isophthalic acid; 2, 6-naphthalene dicarboxylic acid, Naphthalene dicarboxylic acids, such as 2, 
7 -naphthalene dicarboxylic-acid, 1, and 5-naphthalene dicarboxylic acid; A 4 and 4'-diphenyl dicarboxylic acid, Diphenyl 
dicarboxylic acids, such as a 3 and 4'-diphenyl dicarboxylic acid Aromatic dicarboxylic acids, such as difenoxicarboxylic acid, 
such as a 4 and 4'-JIFENOKISHlETANJlXARUBO acid A succinic acid, an adipic acid, sebacic acid, an azelaic acid, the 
Deccan dicarboxylic acid, Aliphatic series or alicycle group JIKARUBO acids, such as cyclohexane dicarboxylic acids; Alicycle 
group diol; hydroquinone, such as 1 and 4-cyclohexane dimethanol, Dihydroxybenzene, such as a resorcinol; 2 and 2-screw 
(4-hydroxyphenyl) propane, Aromatic diol;epsilon-oxy-caproic acids, such as an ether diol obtained from bisphenols, such as a 
screw (4-hydroxyphenyl) sulfone, bisphenols, and the glycol like ethylene glycol, Hydroxy acids, such as a hydroxybenzoic acid 
and a hydroxy ethoxy benzoic acid, etc. are mentioned. 

[001 8] the alcohol which has the ester organization potency of many organic functions, such as an acid which has the ester 
organization potency of the many organic functions like a trimesic acid and trimellitic acid or a glycerol, a trimethylol propane, 
and a pentaerythritol, as a branching component in a further above-mentioned aromatic polyester - less than [ 1 .0 mol % ] 
desirable - less than [ 0.5 mol % ] ~ you may make less than [ 0.3 mol % ] copolymerize still more preferably 
[0019] that to which the polycarbonate resin used by this invention is guided' from dihydric phenol - it is - the molecular weight 

- a viscosity average molecular weight - expressing - desirable 10,000-100,000 -- the aromatic polycarbonate resin of 
15,000-60,000 is more preferably desirable This polycarbonate resin makes dihydric phenol and a carbonate precursor usually 
react by the solution method or scorification, and is obtained. As dihydric phenol, 2 and 2-screw (4-hydroxyphenyl) propane 
(bisphenol A), 1, and 1 -screw (4-hydroxyphenyl) ethane, 2, and 2-screw (4-hydroxy-3-methylphenyl) propane, a screw 
(4-hydroxyphenyl) sulfone, etc. are mentioned, for example. Screw (4-hydroxyphenyl) alkanes are desirable and especially 
bisphenol A is [ among these ] desirable especially. 

[0020] As ABS plastics used by this invention, the well-known resin which added acrylonitrile and the butadiene to polystyrene 
with various gestalten is raised. For example, melting and the mixed thing can be mentioned for what carried out the graft of 
styrene and the acrylonitrile to 1 styrene, the copolymerization resin (AB resin) of acrylonitrile, the mixture of a polybutadiene 
(BR), and 2BR, the thing which carried out melting mixture of 3 AS resins and the product of 2, four butadienes, the copolymer of 
acrylonitrile, and an AS resin. 

[0021] Especially especially as thermoplastics used by this invention, a polyethylene terephthalate, a polybutylene terephthalate, a 
polybutylene naphthalene dicarboxy rate, a polycarbonate, a polyamide, a polyacetal, ABS, polyethylene, and polypropylene are 
desirable. These come out independently or are used together as mixture. 
[0022] The resin constituent of this invention contains at least two sorts of metallic oxides. 

[0023] at least - two ~ a sort a metallic oxide — (-- a — ) ~ univalent - or ~ divalent - a metal ~ an oxide ~ (-- b --) ~ 
trivalent — a metal — an oxide — and — (— c — ) ~ four - six --**-- a metal — an oxide - becoming — a group — from ~ choosing 

- having . 

[0024] As an oxide of a univalent or divalent metal, K2 O, Na2 O, Li2 O, Cu2 O, and CaO, MgO, CoO, PbO, ZnO, BaO, FeO, 
MnO, CdO, CuO, NiO and SrO can be mentioned, for example. 

[0025] As an oxide of a trivalent metal, they are aluminum 203, B-2 03, Fe 203, Sb 203, Cr 203, and Mn 203, for example. 
And As 203 It can mention. 

[0026] As an oxide of the metal of further 4 - 6 **, they are Si02, P2 02, Sn02, Zr02, Ce02, Sb 205, V2 05, P2 05, and 
M03, for example. And Mo03 It can mention. 

[0027] At least two sorts of above-mentioned metallic oxides are used at a rate of per [ 0.001 ] thermoplastics 100 weight section 

- 10 weight sections. 

[0028] In under the 0.001 weight section, since it will be hard to attach the difference of the contrast of a mold-goods front face 
and a coloring portion if it is hard to obtain clear coloring and 10 weight sections are exceeded, it is not desirable. 
[0029] At least two sorts of metallic oxides have per [ 0.001 ] thermoplastics 100 weight section - 5 desirable weight sections, 
and its 0.01 - 2 weight section is more desirable. 

[0030] Even if at least two sorts of metallic oxides form the respectively independent compound, they may form complex. 
[003 1] At least two sorts of metallic oxides are the following formulas. [0032] 

[Formula 1] Rl - 2 O-xR'2 03 and yR"02 - 3[- here « R - 1-2 expresses the oxide of a univalent or divalent metal, R*203 
expresses the oxide of a trivalent metal, R"0 2-3 expresses the oxide of the metal of 4 - 6 **, and x is the number of 0. 1-1.2, and 
y is the number of 1 -12] It is suitable that come out and the composition expressed is shown. 
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[0033] The thermoplastics constituent of this invention can contain black pigment or a black color below in 2 weight sections per 
thermoplastics 100 weight section further. 

[0034] As black pigment or a black color, carbon system black pigment, a black system metallic oxide, and a black color are used 
preferably, for example. A black system metallic oxide is [ among these ] more desirable, it is expressed with formula Tin 02n-l 
(n=l-5) as a black system metallic oxide - low « degree titanium oxide is desirable this - low -- as degree titanium oxide - TiO, 
Ti 203, Ti 305, and Ti 407 And Ti 509 It is mentioned. TiOn (n: 1 -1 .99) is desirable especially the inside. 
[0035] Moreover, it is possible to add the pigment and color of further others according to a use in this invention. 
[0036] As other pigments, an inorganic pigment; azo system, an azomethine system, a methine system, an indan SURON system, 
an anthraquinone system, a pyran SURON system, a flavan SURON system, a benzanthrone system, a phthalocyanine system, 
peri non **, a perylene system, a dioxazine system, a thioindigo system, an iso indoline system, an isoindolinone system, a 
Quinacridone system, a PIRU rupee roll system, and KINOFUTARON system organic pigments, such as metallic sulfide like 
basic carbon lead, a basic lead sulfate, a basic lead silicate, 

[0037] An organic dye has the metal complex compound and fluorescent dye of the disperse dye of an ANSURA quinone system, 
and azo dye as an example. 

[0038] The thermoplastics constituent of this invention can be made to contain the usual additives, such as modifiers, such as the 
shape of a glass reinforcement and a powder, a tabular bulking agent, a flame retarder, a release agent, lubricant, lubricant, a 
nucleating additive, a coloring agent, an antioxidant, a thermostabilizer, a weathering (light) stabilizer, other thermoplastics other 
than a component (a), and a shock improvement agent, in the range which does not spoil the purpose of this invention. 
[0039] The thermoplastics constituent of this invention blends the metallic oxide of the specified quantity with thermoplastics by 
the arbitrary combination methods, and is obtained. The method of making it mix and homogenize with mixers, such as a blender, 
a kneader, a Banbury mixer, a roll, and an extruder, can be used separately as for these combination components, it is desirable 
that homogeneity distributes more, and simultaneous in the all or part. Furthermore, after carrying out melting kneading and 
homogenizing with the extruder which heated the constituent by which dryblend was carried out beforehand, it can extrude in the 
shape of a wire, and subsequently it can cut and granulate to the desired length: 

[0040] The fabricating operation of the resin constituent of this invention can usually be carried out very easily by the method 
with the making machine of general thermoplastics. 

[0041] • ■■ 

[Example] Hereafter, although an example explains this invention, this invention is not'limited to the following examples. 
[0042] In this example, marking by the YAG laser (NEC laser marker SL 475E2) was performed. 

[0043] The color difference (contrast) and the foaming state of a mold-goods front face and the coloring portion by the laser beam 
estimated evaluation of marking nature. 

[0044] Evaluation of the color difference uses Tokyo Denshoku color analyzer TC- 1800 MK-II, and is difference deltaL* of 
lightness. It carried out. Moreover, it checked whether foaming uniform [ a foaming state ] and detailed would be formed. 
[0045] It pelletized, after adding the amount which shows a cover coat (metallic oxide) in Table 1 to examples 1-10 and 
[examples 1 -6 of comparison] thermoplastics and carrying out melting kneading with an extruder. It evaluated by performing 
marking to the moldings which injection molded to disc-like. Moreover, it is a result although that to which the example 1 of 
comparison added carbon, the thing to which the example 2 of comparison added titanium oxide, and the examples 3-6 of 
comparison carried out marking only of each thermoplastics. 
[0046] 
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[0047] In addition, the sign in Table 1 expresses the material of HLF. 

(a) Component a-lPBT [ .. Mitsui Toatsu Chemicals, Inc. SANTAKKU ST30a-4PC / .. Teijin Chemicals L1250(b) component 
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b-1 turquoise-blue-glaze medicine (principal component : the Fukushima feldspar, a silica stone, a copper oxide, a barium 
carbonate, a morning a kaolin, a lithium carbonate) / .. ****, Inc. ] .... Teijin, Ltd. TRB-Ja-2 polyolefine .. TONEN CORP. 
HA300a-3ABS 

b-2 chuen-glaze medicine (principal component : Si02, aluminum 203, B-2 03, PbO, and F2) .... Japanese Felloe 
The inside of the example of comparison, example of comparison 1 carbon .... Example of comparison by Mitsubishi Kasei Corp. 
2 titanium oxide .. Since a foaming state was bad and the lightness of a coloring portion also had it, the lightness of a foaming 
state and a coloring portion was improved to marking nature being poor, and, as for examples 1 -7, the marking nature of the 
example 3 of comparison by Ishihara Sangyo Kaisha, Ltd. was good. [ high ] 

[0048] On the other hand, although the example 2 of comparison of a foaming state is good, the lightness of a coloring portion is 
high and a color tone differs from an example. 

[0049] Coloring arose on the mold-goods front face, and since the lightness of a coloring portion was also high, the contrast 
nature of the example 1 of comparison was poor. 

[0050] As for an example 8, the foaming state has been improved compared with the example 4 of comparison. 

[0051] As for an example 9, the foaming state has been improved compared with the example 5 of comparison. 

[0052] The example 10 had the very low lightness of a coloring portion to being in the state by which ****** marking is not 

carried out, and the marking nature of the example 6 of comparison was good. 

[0053] After carrying out the dryblend of the various raw materials of a publication to examples 1 1 - 1 8 and the [examples 7-9 of 
comparison] table 2 uniformly beforehand at a predeteirnined amount rate, melting kneading was carried out using the twin screw 
extruder with a vent of 44mm of diameters of a screw in 1 80-3 1 0 degrees C of cylinder temperatures, screw-speed 1 60rpm, and 
discharge quantity 40 kg/h, and it breathed out as a thread, it cut from the die after cooling, and the pellet for fabrication was 
obtained. ' : * 

[0054] Subsequently, the personal computer keytop for laser marking was fabricated with the injection molding machine of 5 
unciae of shot capacity using this pellet on the conditions for injection-pressure 800' kg/cm2, cooldown-delay 15 seconds and, and 
all molding-cycle 28 seconds, and laser marking was presented. ! ; v 1 iV 1 

0055] These experimental results were shown in Table 2. p:.i<<.-' : - < 

0056] -.-.'v., ! 

Table 2] - 
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[0057] The meaning of a sign a-1, a-3, and b-1 is the same as Table 1 among Table 2. The meaning of the other components T-l, 
T-2, T-3, and T-4 is as follows. 

T-l carbon [ .. Dainichiseika Colour & Chemicals Mfg. Co., Ltd. ] .... Lion KETCMEN black EC600JDT-2 black titanium oxide 

.. Pigment of T-Ishihara Sangyo Kaisha, Ltd. M- 13 gray 

Pigment of T-4 ivory .... Dainichiseika Colour & Chemicals Mfg. Co., Ltd. 

Moreover, O and x of front Naka are the next meaning. 

O : black coloring nature is excellent. 

x: Black coloring nature is bad. 



[Translation done.] 
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